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INCREASE IN PRICE OF 
THE ARCHITECTURAL REVIEW 


As from, and including, next month's issue the price of 
THE ARCHITECTURAL REVIEW will be increased to 3s. 6d. 


This number is a record of an exhibition held at the Royal Institute 
of British Architects by the Office of War Information of the United 
States Government. It was prepared by the Museum of Modern 
Art in New York. Mary Cooke designed it, Catherine Bauer acted 
as consultant, and the Standards Section of the National Housing 
Agency (Vernon DeMars, chief) assembled the data on building 
materials and methods. THE ARCHITECTURAL REVIEW wishes 
to place on record its gratitude to Emay Twining and to Victor 
Weybright for help in many ways. Richard Sheppard who wrote 
the running commentary on the American achievement (pages 34 
to 60) has for some years been engaged in the design and construction 
of one particular type of prefabricated house in England. 


THE PROBLEM 


What comes as an utter surprise to 
most English Planners is the quantity 


| and the annual subscription rate to £2. 
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of well-designed wartime housing 
completed in the United States and 
the decisive and, it seems, universally 
accepted role which prefabrication 
plays in it. Owing to the plentiful 
supply of timber in America, most of 
the h are timber-framed, and it 
may thus not be amiss to remind all 
those frightened of emergency con- 
struction and mobile housing that 
both are about as old as human 
records; as old, that is, as Noah’s Ark 
genet fee reproduced on the cover as it is illus- 

trated in the Bedford Book of Hours 
painted about 1425 (B.M. 18850, reproduced by permission of the 
Trustees of the British Museum). THE ARCHITECTURAL 
REVIEW has taken the liberty of making Noah point to some 
American examples of pre-assembly, because there does not 
‘seem to be much difference between Noah 7000 B.C. and 
F.D.R. 1944 A.D. The American achievement in wartime house- 
building dwarfs our own efforts. 1,750,000 housing units have 
been built there since the war. Yet it must not be forgotten 
that war industry drove eight million people into the chief 
centres of urban life, the states indicated in the map on the 
right. The problem to be solved was one of immediate urgency. 
Over here most research has been devoted to post-war purposes, 
and we have therefore quite legitimately not yet more to 
Show than a few experimental houses. Excuses however are not 
needed. Each country has to face its own difficulties ; and 
that is what the U.S. have done. 


: 
| 
| 
| 
| 
\ 
- 


INTRODUCTION. This issue is given up entirely to one subject—American housing. The material shown here is on view 
at the exhibition of American Housing in War and Peace, which is being held at the Royal Institute of British Architects this 
month. This issue of the REVIEW may be regarded as a permanent record of the exhibition. There are three developments in 
particular which give the exhibition architectural significance : 1. It shows that before the war America was in the process of 
establishing a high standard of State subsidised housing. America was profiting by the experience we had painfully gained in this 
country and was starting at the point where we left off. 2. When the war began America had to improve accommodation for 
the workers in the newly developed industries. She did this by every means available, by the conversion of existing houses, by 
caravans and trailers, by permanent and temporary housing of all types. The exhibition gives a clear and undistorted picture of 
this improvisation. It shows the good and bad, but it shows a steady improvement in standards of accommodation, and in equipment 
and planning. The first flood of immigrant workers created boom town conditions and a state of affairs rather like that summarised 
by Chaplin in the Gold Rush. By the end of 1942 these conditions were giving way to planned dormitory suburbs and new 
townships, many of them beautifully sited and laid out. The methods by which the achievement was made possible are an 
interesting commentary on modern building practice and technology. Bulldozers and mechanical plant of all kinds were used 
for the site work and the American ingenuity in mechanical means of fabrication was given full opportunity in the design of the 
houses. Many of these buildings are zsthetically satisfying and show that the American architect rapidly found his feet in a new 
world of standardisation and prefabrication. The programme is a triumph for the architect and planner. 3. It shows that America 
is developing a national architecture. Everywhere in the exhibition allowance has been made for differences in climate and 
material, yet the buildings themselves show that America is developing a vernacular as unmistakable and unique as her language. 
In particular, if one aspect of the exhibition can be isolated, the Americans are in the process of establishing a tradition in town 
planning. The specific American developments of the super-block in relation to a system of neighbourhood planning, and the 
interesting phase which began with the Green Belt towns is carried a stage further. The exhibition is important because it is 
shown at a time when the prospect of peace begins to lighten the sorrow of the fighting and the bombing. We have much to 
reconstruct in this country and more in Europe. We have a housing problem whose dimensions perhaps are only exceeded by that 
of America and our resources in men and material are infinitely less. We have to build, at the minimum, 4 million houses—as 
many as devastated the landscape round our large cities between the two wars. Mr. Churchill says that we need 500,000 pre- 
fabricated houses for temporary homes in the first two years of peace. If we do not attend to this problem, and plan the programme 
well in advance of its commencement we shall ruin an even greater area than last time, and clog our transport system beyond hope 
of redemption. There must be no repetition of the development between 1919 and 1939. The Americans have given us an 
indication of the way in which it might be carried out. They show us that prefabricated houses, if they are properly sited and related 
to a communal pattern, can make worthy and beautiful homes. They show us how new housing estates and townships can be 
built in such a way that they are satisfactory in themselves and do not strangle the older centres to which they are attached. 


They show us the possibilities that exist in the use of land hitherto unsuitable for agriculture or for housing. They indicate some of 
the means by which our problem can be met and solved. 


LARGE SCALE HOUSING U.S. 


By the Museum of Modern Art 


scale housing in the United 

States began with the public 
housing programme in World War 
I. Although public housing was 
discontinued at the end of the war, 
the war programme left its mark on 
private building and furnished valu- 
able experience when public housing 
was revived in the ’thirties. 

Permanent houses of good quality 
were built wherever post-war need 
was likely. Temporary houses were 
used only in isolated new communities 
built around explosive plants. The 
garden city idea which had been 
applied in English war developments 
influenced most of the war housing 
built in the United States as well. 

The Emergency Fleet Corporation 
and the United States Housing 
Corporation, public agencies estab- 
lished in 1918, together built houses 
for some 15,000 families and dormi- 
tories for 35,000 single persons. But 
the first tenants of the Housing Cor- 
poration did not move in until nearly 
two months after the Armistice was 
signed, and many of the Corporation’s 
projects were sold before completion. 
In July 1918 Congress directed that 
the. rest should be disposed of. 
Where possible, houses were sold to 
home owners rather than to specula- 
tive investors. 

A year after the Armistice a 
congressional investigation found 
that the houses were “‘ too good ”’ ; 
that time had been “ wasted” on 
community planning. Officials of 
the Corporation were accused of 
** making a demonstration of model 
housing.” 


T= history of planned large- 


planned communities 


Whether or not the “ demonstra- 
tion”? was intentional, it had its 
effect : In the next decade the garden 
city influence began to show in 
higher rental developments and in 
the best of industrial housing. The 
standard English definition of a 
garden city is: “. .. a town built 
for industry and healthy living; of 
a size that makes possible a full 
measure of social life, but not larger ; 
surrounded by a permanent belt of 
rural land; the whole of the land 
being in public ownership or held in 
trust for the community.” No de- 
velopment in the United States meets 
all’ these conditions. Either the 
agricultural belt is lacking, or land 
is not in public ownership, or the 
developments are dormitory suburbs 
only. 


towns for the motor age 


In 1928 a twentieth-century 
American contribution to the garden 
city idea was made. A new “ town 
for the motor age” was built. This 
is Radburn, New Jersey, seventeen 
miles from New York City. Here 
the ‘‘super-block”’ with indented 
cul-de-sac streets, which had been 
used in English developments, was 
enlarged to include continuous inner 
park space bordered by individual 
gardens. 

The Radburn plan was further 
developed in 1935 at Greenbelt, 
Maryland, ten miles from Washing- 
ton, D.C., as well as at two other 
similar suburban communities: 
Greendale, Wisconsin, and Green- 
hills, Ohio. These, were built by the 


Resettlement Administration, a 
Government agency _ established 
during the depression. Aside from 
their value in creating work and 
helping the construction industry, 
these ‘‘ green-belt towns ” were con- 
sidered as part of a general land- 
planning programme. The basic 
programme followed that of the 
English garden city—except for the 
very important omission of local 
industry. 

Families with incomes ranging from 
$1,200 to $2,000 per year were 
housed in the original developments. 


farm security administration 1938 


In 1988 the Farm Security 
Administration in the Department of 
Agriculture took over the Greenbelt 
towns along with the Resettlement 
Administration’s rural projects. The 
rural programme was continued with 
provision for migrant workers (in 
mobile units, semi-permanent ‘sub- 
sistence homesteads and permanent 
co-operative farms). Often these 
types were combined in a single 
settlement. It was realized that 
just because accommodation had to 
be minimum, it ought to be especially 
carefully planned, and community 
activities and services were fully 
provided for. Excellent use was 
made of sites. The resulting designs 
are varied and imaginative, and 
clearly prove that neither low cost 
nor Government operation need stand 
in the way of satisfactory architec- 
tural expression. 

The Farm Security Administration 
also provided decent housing for the 
first time for thousands of isolated 


small farms by means of prefabri- 
cated units built by conventional 
construction methods but with pre- 
assembled panels. Later on, some 
war housing was done by the F.S.A. 


public works agency 1933-1937 


Before the rural and suburban 
developments were begun, urban 
public housing had already unobtru- 
sively entered the national scene as 
part of a programme of public 
work for the relief of unemploy- 
ment. In 1938 the Housing Division 
of the Public Works Administration 
was established to make loans for 
housing to both public agencies and 
private corporations. 

Since no_ public 
authority to build housing existed in 
the United States in 19838, the 
Division at first dealt with private 
“limited dividend” corporations 
(similar to English Public Utility 
societies). It was swamped with 
applications from hopeful investors, 
many of whom, for lack of cash, 
offered inflated land values as equity. 
Only a handful of projects met the 
requirements (among them the one 
built by the Hosiery Workers’ Union 
in Philadelphia). The conditions 
necessary to achieve low-rent housing 
and slum clearance were not generally 
understood. 

The need for a different kind 
of attack was recognized and atten- 
tion was turned to the building of 
low-cost slum clearance and re- 
housing projects. The primary 


purpose of its programme, however, 
was still ““unemployment relief and 
recovery.” 


bodies with 


to 
; th 
ar 
co 
in 
us 
ha 
di 
wl 
ap 
pr 
or 
re: 
tic 
esi 
ex 
_ cit 
to 
mi 
by 
int 
thi 
tal 
: ne 
all 
pr 
ow 
ap 
to 
Ad 
wa 
on 
fin 
ini 
we 
av: 
suf 
| fin; 
to 
dw 
ren 
| elu 
wa 
wa: 
j Ag 
tax 
exe 
4 
unc 
| anc 
‘| The 
| Un 
cre: 
| 193 
Uni 
194) 
I 
a] 
bee 
Sen 
stuc 
ach 
Con 
inte 
pro; 
pub 
The 
i maj 
4 Gov 
res} 
ing 
neit 
and 
the 
legis 
ther 
1; mea 
3 Nev 
acti 
3 dece 
30 31 


Although loans were still available 
to private enterprise, the new Cor- 
poration was directed to encourage 
the creation of municipal, county, 
and state housing authorities which 
could assist in the programme. Hous- 
ing was to be made available at 
“rentals never before attained,” for 
use by low-income families only. _ 

Since the work involved in 
handling applications from limited 
dividend corporations was not worth 
what could be gleaned from them, 
applications were accepted only for 
projects sponsored by local officials 
or “groups of representative and 
responsible citizens or civic organiza- 
tions.” But citizens’ groups inter- 
ested in improving housing conditions 


existed in only a few of the larger 
_ cities in the country; and in order 


to create active housing authorities, 
municipalities had to be empowered 
by the legislative action of the 
individual States. 

Moreover, relief still came first and 
the Division’s funds repeatedly were 
taken away to meet immediate relief 
needs. After July 1935 no more 
allotments were made. The housing 
programme had no existence in its 
own right, and as a relief measure it 
appeared to move too slowly. 

The rents originally set proved 
to be too high, and in June, 1936, the 
Administrator of the Housing Division 
was empowered to fix rents to cover 
only administrative expenses and 
financial charges on 55 per cent. of 
initial cost. Since the developments 
were subsidized, they were to be 
available only to families ‘‘ who lack 
sufficient income, without benefit of 
financial assistance, to enable them 
to live in decent, safe, and sanitary 
dwellings.” No family with an 
income more than five times the 
rent was accepted: “ Rent” in- 
cluded the average cost of heat, light, 
water, and cooking. A small sum 
was to be paid by the Federal 
Agency to the locality, in place of 
taxes. (National property is tax 
exempt.) - 

The Public Works Agency’s hous- 
ing programme adds up to just 
under 25,000 dwelling units in seven 
limited dividend corporation projects 
and 50 projects directly constructed. 
The latter were taken over by the 
United States Housing Authority, 
created by an Act of Congress in 
19387. 


vauen States housing authority 1937- 


In 1935 and 1936 bills to initiate 
a public housing programme had 
been introduced in Congress by 
Senator Robert F. Wagner, who had 
studied housing programmes and 
achievements in England and on the 
Continent. By 1937 others were 
interested in fostering a housing 
programme, and in that year five 
public housing bills were introduced. 
They were largely similar in their 
major premises—that the National 
Government has responsibility with 
respect to removing slums and hous- 
ing the lowest income groups, since 
neither private enterprise nor State 
and local governments alone can do 
the job; that restrictive building 
legislation is of little help; and that 
therefore National aid for housing 
means public initiative and subsidy. 
Nevertheless, it was recognized that 
active responsibility should be as 
decentralized as possible. 

The Wagner-Steagall Bill became 


81 


the United States Housing Act of 
1937. The passage of this Act was 
headline news. Housing was still 
yoked to unemployment relief, but 
aid to localities for improvement of 
housing conditions “ injurious to the 
health, safety, and morals of the 
citizens of the Nation” was estab- 
lished as national policy. 


programme 

The provisions of the Housing Act 
were largely derived from existing 
English legislation. Local govern- 
ments were required to take the 
initiative and contribute support. 
The United States Housing Authority 
was empowered to make loans and 
subsidies to local public housing 
agenciesonly. The National Authority 
could lend up to 90 per cent. of the 
capital cost of projects. The Local 
Housing Authorities were required to 
repay this loan over a 60-year period, 
at an interest rate of 23-3} per cent. 
Not more than 10 per cent. of the 
total funds was to be allocated to 
any one of the 48 states. 

The Act provided for two types of 
national subsidy. The first, in the 
form of capital grants, was never 
used. The second was in the form of 
annual contributions in amounts 
necessary to insure rents comparable 
to rents in local slum dwellings. 
Since, as a result of variation in local 
rents and building costs, a fixed cash 
limitation was not feasible, the con- 
tributions were limited to a percentage 
(maximum 384-3? per cent.) of the 
building and development cost, exclu- 
ding land purchase. (The amount 
paid generally has been less.) Pay- 
ment of contributions was contingent 
upon the “ elimination or repair or 
improvement ” of a number of unsafe 
or insanitary dwellings in the locality 
substantially equal in number to the 
newly constructed dwellings. The 
localities provide at least 20 per cent. 
of the amount of the Federal subsidy, 
but this could be in the form of tax 
exemption. 

For loans to local authorities 
$800,000,000 was made available. 
Interest has, of course, been paid on 
all loans made; and the total cost 
to the Federal Government up to 
June 30, 1943, was approximately 
$25,000,000 in subsidies. 

Building costs (excluding land) 
were limited to $4,000 per family 
dwelling unit and $1,000 per room, 
except in cities of more than 500,000 
population, where $5,000 and $1,250 
were the maxima. 


accomplishment 


There was no longer need for 
direct Federal action. 
after the United States Housing 
Authority was formed, 200 Local 
Housing Authorities were in exist- 
ence. These Authorities are semi- 
autonomous municipal non-profit 
corporations whose members are 
appointed under the law of an 
individual State. They can borrow 
money (without involving municipal 
credit), purchase land, exercise the 
power of eminent domain, and carry 
on all the activities necessary to a 
locally initiated housing programme, 
from site selection to management. 
Authority property is automatically 
tax-exempt, though payments for 
municipal services may, as a rule, be 
made “in lieu of taxes.”” Members 
serve without pay, assisted by. a 
paid staff. 

In its pre-war programme, the 


Ten months - 


United States Housing Authority 
aided in the construction of over 
100,000 family dwelling units. In 
1941 the rehousing of slum families 
was taking place at the rate of about 
5,000 families a month. At this time 
average “shelter rent” (excluding 
utilities) varied from $6.50 to $16.50 
per month, generally depending on 
the area and size of the city in which 
the project was located, and the 
national average of rent plus water, 
gas, electricity, and heat was just 
under $18.00 per month. Rent is 
always comparable to the rent in 
slum houses in the same locality, and 
tenants come from substandard dwell- 
ings. The average income of families 
housed ranged from $545 to $1,000 
yearly, depending on the locality. 

At the beginning of the United 
States Housing Authority’s pro- 
gramme, equal rents were paid for 
equal’ accommodations in each 
project—generally with the size of 
the dwelling unit the only basis for 
comparison. But later, in order to 
spread the available subsidy as far 
as possible, “ rent grades” correspond- 
ing to three or four income ranges 
were established. This is a variation 
of the English (Leeds) system of 
differential rents.’”’ Sometimes, 
within grades, rents were adjusted 
according to amenities provided— 
such as view and nearness to trans- 
portation. 

Building costs were well under 
limitations established by the Act. 
The Agency itself set a maximum for 
each administrative Region in order 
to make the greatest possible use of 
regional differences in prevailing 
building costs. 

Reasonable economy certainly was 
desirable; but as the programme 
proceeded, there was more and more 
emphasis on cutting initial cost. 
This did not accrue to the long-range 


-interests of the housing programme. 


The results of ill-advised economy 
began to show in lowered space 
standards and in maintenance pro- 
blems as well. However, masonry 
continued to be used and the buildings 
are structurally adequate. Mechanical 
equipment generally is excellent. 

It was only partly the fault of the 
Federal and Local Housing Authori- 
ties that projects were too little 
integrated with community facilities 
—schools, parks, and playgrounds. 
Very few localities had made official 
plans; and town planning was most 
often thought of in terms of “‘zoning,” 
which tended to freeze existing land 
uses, and static “‘ master plans ” that 
emphasized traffic and civic monu- 
ments. But, in addition, ill-advised 
economy affected ‘site selection as 
well as construction. Those who 
felt that the high cost of slum land 
should not be absorbed in a building 
programme, as well as those who 
wanted to clear the slums at any 
price, sometimes lost sight of the 
relation between housing and pro- 
gressive town planning. 

Generally an attempt was made 
to separate the projects from their 
surroundings, and this has been one 
of the chief objections to the projects. 
Most of them have some community 
space—a meeting hall or craft rooms 
—(sometimes provided by converting 
dwelling units when the buildings 
were completed); and occasionally 
these facilities—usually inadequate— 
are shared with the neighbourhood. 
Less often, community facilities have 
been provided by the localities. 


The majority of the projects are 
direct slum clearance schemes. Most 
of the plans are based on some 
variation of the super-block, made 
to fit existing street patterns. The 
zetlenbau site plan (parallel open- 
ended rows with all dwelling units 
facing the same direction) was par- 
ticularly popular, but not always 
logically or humanly used: some- 
times the reason for its original 
development (the provision of good 
orientation to sun and wind for every 
house) was forgotten. In large 
standardized developments, particu- 
larly on flat sites, zeilenbau frequently 
proved too rigid to be agreeable. 
And with row houses, front yards 
that abutted back yards became a 
problem. Over 80 per cent. of the 
dwellings are in houses (usually row 
houses) or two-story flats. Most of 
the rest are in three-story walk-up 
apartments. Elevator apartments— 
from 6 to 10 stories high—were used 
in New York City only. 

By 1940 the funds originally appro- 
priated to the United States Housing 
Authority were nearly all allocated. 
There were more than 500 local 
housing authorities in existence ; 
applications for funds doubled what 
had been expended and proposals for 
additional appropriations were before 
Congress. 


transition 

But now defence was in the 
forefront. People were thronging to 
cities of war production activity, 
where severe housing shortages had 
been apparent as early as 1939. No 
additional funds were appropriated 
for slum clearance, and money not 
definitely committed was reallocated 
under an Act of June, 1940, to be 
used for housing families of enlisted 
men and workers required by defence 
industry. Restrictions with respect 
to the incomes of families housed and 
the elimination of slum dwellings 
were relaxed. Local initiative was 
not required: projects might be 
initiated by the United States 
Housing Authority and the War 
and Navy Departments as well as by 
local authorities... 

A good start was made; _ the 
U.S.H.A. got 10,000 war-workers’ 
homes under way in short order. 
But as the housing crisis grew, and it 
became obvious that a huge unpre- 
cedented programme would be needed, 
money for housing was allocated to 
other Federal agencies. Jurisdic- 
tional disputes among them, and 
controversies as to public versus 
private initiative—all reflected in 
Congress—complicated . the picture 
beyond any possibility of brief 
description. The appointment of 
a Defence Housing Co-ordinator (who 
was without real power) who “ pro- 
grammed ”’ needed housing construc- 


tion and available materials merely . 


increased the difficulties and frictions. 
Nevertheless a remarkable number 
of homes actually were turned out 
amidst the turmoil, including some 
of the worst and some of the best 
designed large-scale housing yet pro- 
duced in this country. 

By the end of 1941, 16 different 
Federal agencies were involved in 
war housing. Chief among those 
concerned on the publicly owned 
houses were the United States 
Housing Authority, the Public 
Buildings Administration, the Navy, 
and the Public Works Administra- 
tion’s Division of Defence Housing. 
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(This last was responsible for some 
of the best war housing design 
produced. Its architects were care- 
fully chosen and allowed a good deal 
of freedom.) 

Since 1984 the Federal Housing 
Administrator had been insuring 
home mortgages of private lending 
institutions, in order to stimulate 
privately financed new construction. 
The F.H.A. does not lend money and 
does not build houses. It is an 
insurance agency which protects 
banks, building and loan associations, 
life insurance companies, mortgage 
companies, and other qualified lend- 
ing institutions against loss on loans 
made to individuals or companies for 
the construction or purchase of resi- 
dential structures, or for their repair 
or improvement. More than 1,250,000 
family units have been financed under 
F.H.A. insurance. These meet the 
standards established by the F.H.A., 
both with regard to construction, 
room sizes, location, and site plan. 
Prices range from under $2,000 to a 
maximum of $16,000. 

The F.H.A. also insures mortgage 
loans up to $5,000,000 (80 per cent. 
of valuation) on limited dividend 
corporation developments. 

The considerations beyond actual 
requirements which were suggested 
to builders, and which entered into 
the review of plans, embodied distinct 
advances; and while the minimum 
standards allowed did not in them- 
selves assure satisfactory house or 
site plans, these generally have been 
better than what was done before ; 
and adequate construction was 
assured, 

As part of the war housing pro- 
gramme the F.H.A. continued its 
mortgage insurance with more liberal 
terms (up to 90 per cent. of valuation) 
on houses built in war critical areas— 
maximum costs ranging from $3,300 
for each unit in a four-family building 
to $6,000 for a detached one-family 
house. Conversion of property under 
the F.H.A. plan has also provided 
accommodations for war workers. 


national housing agency 1942 


In February, 1942, all non-military 
urban housing activities were brought 
under the National Housing Agency, 
created by Executive Order of the 
President. Its function has been to 
supply housing absolutely required 
for in-migrants essential to war 
industry—first by the use of existing 
facilities (by means of “‘ Share Your 
Home” drives), by conversion of 
structures, and by building where 
necessary. The Agency carried on 
the struggle with Congress for appro- 
priations and with the War Produc- 
tion Board for materials. Allocation 
of public and private construction to 
meet local needs is centralized in the 
Office of the Administrator of the 
National Housing Agency, which has 
established local war housing centres 
to sift applications for accommoda- 
tions. New building is kept to a 
minimum; and private enterprise 
has carried on where the need for 
housing appeared to be a continuing 
one within the field which private 
enterprise normally supplies. More 
than half the war period’s new 
residential construction has been 
privately built, largely with the aid 
of F.H.A. insured loans. Most of the 
conversion” of existing buildings 
to increase the supply has been done 
with the aid of the Home Owners’ 
Loan Corporation, a Federal loan 


while the Federal Public 


agency ; 
Housing Authority has had responsi- 


bility for public construction. This 
Authority inherited the peacetime 
functions of the United States 
Housing Authority and the Farm 
Security Administration’s war 
housing and Greenbelt towns. 


the war programme 

In the last 3} years, close to ten 
million civilians have been on the 
move in the United States. Many 
cities have doubled in size. New 
towns have been created; varying 
in size from, for example, Marin 
City, California (population 6,000) to 
Vanport City in the state of Washing- 
ton (population 40,000)—both ship- 
building towns. 

Houses had to be built. Shortages 
in essential materials were increasing. 
The need was for the largest possible 
quantity of adequate houses in the 
shortest time, at minimum cost in 
terms of materials, transportation, 
and manpower, without a post-war 
hangover of newly produced slums 
or abandoned ghost towns. 

The lesson of the First World War 
was not well enough learned. Again, 
we often waited until labour shortage 
and absenteeism proved the existence 
of a housing emergency. The import- 
ance of community facilities (which 
should have been made clear by the 
experience of the United States 
Housing Authority) was largely 
neglected until it was demonstrated 
that they, too, are essential for an 
adequate and stable labour supply. 

But the total war housing pro- 
gramme to date is no mean accom- 
plishment, as may be seen from the 
following summary :— 
Units in previously exist- 

ing dwellings ... sae 
New units built by private 

initiative with Federal 
guarantee (some forsale, 
not all occupied by war 
workers) 
Family units — 
Publicinitiative(all rental, 
and reserved for 

“essential in-migrant 

workers”)... 

Family units 
Permanent ... 
Demountable 
Temporary (below 
normally accept- 
able living stan- 
dards) 
“* Converted ” 
Trailers 89,000 
Dormitory units 162,000 

In March, 1948, more than three 
and a half million essential war 
workers—and close to eight million 
people—in nearly one thousand com- 
munities, were living in quarters 
mobilized under the war housing 
programme—somewhat less than half 
in previously existing structures. 

By 1942 total construction of all 
kinds (including non-residential build- 
ing) surpassed that of the previous 
peak year (1927) and more than 
doubled that of 1939. In view of the 
shortages of men and materials that 
existed, this represents a technical 
achievement. Co-operation among 
National and local governments, 
labour, and industry was an impor- 
tant factor, as well. 

Many of the public housing de- 
velopments built during the war are 
better planned than previous ones. 
Rigid site planning conventions have 
been modified to make the best use 


1,900,000 


252,000 
56,000 


of both natural and man-made en- 
vironment. Often a nucleus is 
achieved in community buildings, 
while at the same time projects are 
integrated with surrounding areas. 

At the beginning of the war 
programme, permanent housing with 
standards close to those established 
in the pre-war period was provided 
where it was considered that the 
need would be lasting. In order to 
facilitate acceptance by localities 
which did not foresee a post-war 
need, and to create salvage value, 
‘** demountable ” structures were in- 
troduced. These were built of various 
types of prefabricated panels; but 
the degree of prefabrication and 
actual demountability,” i.e. re- 
mountability or salvage value, varied 
considerably. At the outset of the 
programme, a test was made by 
demounting and re-erecting a single 
house of each of several types used 
in one development, and the results 
were judged satisfactory. Only in 
one instance have demountable build- 
ings (79 structures, 200 dwelling 
units) been moved for re-use from 
one locality to another (200 miles 
away). (Factory completed mobile 
houses, introduced later, have been 
moved in several instances, often 
more than once.) 

By the autumn of 1942 the use of 
critical materials had been stringently 
cut; and as a result, standards of 
space and amenity had to be reduced. 
By now it was apparent that large- 
scale removal and re-use of war 
housing would not be an important 
factor, and that ‘“‘ demountability ” 
had to be paid for. From this time 
on the public programme has con- 
sisted almost entirely of “temporary” 
dwelling units, for which standard 
plans were developed by the Federal 
Public Housing Authority in order to 
facilitate materials allocation by the 
War Production Board. Where 
possible temporary projects were 
built on leased sites. The accommo- 
dations provided would not be accept- 
able for long-term use. Private 
Federal Housing Administration- 
insured construction has, however, 
been allowed to continue with more 
normal standards since it is for 
permanent use. Nevertheless, here, 
too, critical materials have been 
drastically cut. 

The temporary dwelling units re- 
presented a definite saving in both 
cost and critical materials used. 
Methods of construction have varied. 
Prefabrication has been used for 
probably not more than 10 per cent. 
of these. 

Despite two decades of experi- 
mentation, few methods of prefabri- 
cation reached substantial production 
before the war housing programme 
started. None had found the large- 
scale market which some people held 
would prove the economy of factory 
assembly as compared with con- 
ventional site assembled buildings. 
The Federal Works Agency’s Division 
of Defence Housing, seeking demount- 
ability, was the first public housing 
body to accept or encourage pre- 
fabricated construction for urban 
use. 

It is impossible from our war 
experience to draw _ conclusions 
with regard to the comparative 
economy of prefabrication. Manu- 
facturers covered themselves against 
unforeseen problems which might 
arise in large-scale operations, and 
against probability of a temporary 


market. For this reason their bids 
were by no means reliable figures 
on which to gauge costs. Moreover, 
the special requirements of demount- 
ability, when taken seriously, added 
to the costs considerably. Probably 
a more important factor than pre- 
fabrication itself in the reduction of 
building costs is the “‘rationalization”’ 
—systematic economy in materials 
and handling—that prefabrication 
makes possible. 

A very important advantage of 
prefabrication to the war programme 
was its use of factory labour outside 
of war-affected areas, avoiding addi- 
tional congestion and labour short- 
ages. The reduction in labour and 
materials required at the site, and the 
simplification of site operations, 
also increased the speed of construc- 
tion on large-scale developments 
immensely. 

To sum up—prefabrication provec 
itself for relative demountability, 
for minimum labour at the site, anc 
for speed—all special virtues in war- 
time; but economy in either first 
cost or upkeep has not been proved. 


where do we go from here ? 


As many people have been involved 
in war-time migration in the United 
States as in the evacuations resulti 
from bomb destruction in Englar 
But much of the industrial develo; 
ment which has taken place here 
during the war simply reflects a 
normal trend tremendously speed« 
up. Many of the ten million people 
who have moved during the war will 
not go back and start again wherc 
they left off. Ten million soldier 
also may be asking, ‘‘ Where do 
go from here ? ” 

And at least a million people tc 
are living in temporary war hov 
built according to standards o 
and dwelling design and amenity un 
should not be preserved. Many 
these will want to stay in the localities 
where they are now; some ma, 
move on once more. 

A part of the war migrant far-ilies 
come from the ill-housed third. Ve 
few of them ever lived in new he 
Rationalization of building mav 
duce costs, but it is hardly 1 
expected that private enterprise . 
be able to take care of all these 
families. 

Only about one per cent. of 
10,000,000 families who lived under 
substandard conditions before ~ 
housing programme of the ’thii. 
had been supplied with new hou: 
prior to the war. Certainly this i 
small number. But in terms of funds 
it had available, the United St-"es 
Housing Authority was successful. 
Our war experience has shown that a 
vast programme on a national sca @ 
is feasible. 

Data gathered in connection with 
the programme of the Public Works 
Agency and United States Housing 
Authority show that new private 
construction is stimulated by Govern- 
ment slum clearance. We know that 
private and public building have 
prospered together in England. With 
regard to post-war planning and 
housing policy we must look to 
England, too; for again she is 
ahead of us. But in the United 
States as well, it is recognized that 
if public and private enterprise 
co-operate in planning for the post- 
war period, there will be a place for 
both in the tremendous housing job 
that remains to be done. 
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programme, and if we show the same initiative 


housing problem, and to help the rest of Europe 


rying out a vast emergency 


may be able to solve our own 


succeeded in car 


and energy we 


1 


in the form of what might be called neighbourhood units. 


_ Within this unit the site planning is generally good. 


In most cases land unsuitable for 


=‘ + 


urban centre, 


ANTHOLOGY 
Pastoral Pioneers 


The island of Nantucket lies in latitude 41° 10’, 60 miles S. from Cape Cod ; 80 miles S. 
from Boston ; 120 from Rhode Island ; 800 N. from Bermudas. Sherborn is the only town 
in the island, which consists of about 530 houses, that have been framed on the main ; they are 
lathed and plastered within, handsomely painted and boarded without ; each has a cellar under- 
neath, built with stones fetched also from the main : they are all of a similar construction and 
appearance ; plain, and entirely devoid of exterior or interior ornament. I observed but one 
which was built of bricks, belonging to Mr. ——, but like the rest it is unadorned. The town 
stands on a rising sandbank, on the west side of the harbour, which is very safe from all winds. 
There are two places of worship, one for the Society of Friends, the other forthat of Presbyterians ; 
and in the middle of the town, near the market-place, stands a simple building, which is the 
county court-house. The town regularly ascends toward the country, and in its vicinage they 
have several small fields and gardens yearly manured with the dung of their cows, and the soil 
of their streets. The streets are not paved, but this is attended with little inconvenience, as it 
is never crowded with country carriages ; and those they have in the town are seldom made use 
of. At my first landing I was much surprised at the disagreeable smell which struck me in many 
parts of the town ; it is caused by the whale oil, and is unavoidable ; the neatness peculiar to 
these people can neither remove nor prevent it. There are near the wharfs a great many store- 
houses, where their staple commodity is deposited, as well as the innumerable materials which 
are always wanted to repair and fit out so many whalemen. They have three docks, each three 
hundred feet long, and extremely convenient ; between these docks and the town, there is room 
sufficient for the landing of goods, and there is room around for 300 sail of vessels. When their 
fleets have been successful, the bustle and hurry of business on this spot would make you imagine 
that Sherborn is the capital of a very opulent and large province. 

There are but few gardens and arable fields in the neighbourhood of the town ; for nothing 
can be more sterile and sandy than this part of the island ; they have, however, with unwearied 
perseverance, by bringing a variety of manure, and by cow-penning, enriched several spots where 
they raise Indian corn, potatoes, pumpkins, turnips, etc. On the highest part of this sandy 
eminence, four windmills grind the grain they raise or import ; and contiguous to them their 
rope walk is to be seen, where full half of their cordage is manufactured. 

This island was patented in the year 1671, by twenty-seven proprietors, under the province 
of New York. They found it so universally barren and so unfit for cultivation, that they mutually 
agreed not to divide it, as each could neither live on, nor improve, that lot which might fall to his 
share. They then cast their eyes on the sea, and finding themselves obliged to become fishermen, 
they looked for a harbour, and having found one, they determined to build a town and to dwell 
together. For that purpose they surveyed as much ground as would afford to each a home lot. 
Forty acres were thought sufficient to answer this purpose ; for to what end should they covet 
more land than they could improve, or even inclose. This was all the territorial property they 
allotted ; the rest they agreed to hold in common. Each proprietor should be entitled to feed on 
it if he pleased 560 sheep. By this agreement the national flock was to consist of 15,120. Further 
they agreed, in case the grass should grow better by feeding, that the four sheep should represent 
a cow, and two cows a horse. 

Such was the method this wise people took to enjoy in common their new settlement ; such 
was the mode of their first establishment, which may be truly and literally called a pastoral one. 


J. HECTOR ST. JOHN DE CREVECOEUR (Letters from an American Farmer, 1782). 


AMERICAN 


Industrial Pioneers 


I went down to-day by the Iron Mountain Railroad—was switch’d off on a side-track, four 
miles through woods and ravines, to Swash Creek, so-call’d, and there found Crystal City, and 
immense Glass Works, built (and evidently built to stay) right in the pleasant rolling forest. 
Spent most of the day, and examin’d the inexhaustible and peculiar sand the glass is made of— 

_the original whitey-grey stuff in the banks—saw the melting in the pots (a wondrous process, a 
‘real poem)—saw the delicate preparation the clay material undergoes for these great pots (it 
has to be kneaded finally by human feet, no machinery answering, and I watch’d the picturesque 
bare-legged Africans treading it)—saw the molten stuff (a great mass of a glowing pale yellow 
color) taken out of the furnaces (I shall never forget that Pot, shape, color, concomitants, more 
beautiful than any antique statue) pass’d into the adjoining casting-room, lifted by powerful 
machinery, pour’d out on its bed (all glowing, a newer, vaster study for colorists, indescribable, 
a pale red-tinged yellow, of tarry consistence, all lambent), roll’d by a heavy roller into rough 
plate glass, I should say ten feet by fourteen, then rapidly shov’d into an annealing over, which 
stood ready for it. The polishing and grinding rooms afterwards—the great glass slabs, hundreds 
of them, on their flat beds, and the see-saw music of the steam machinery constantly at work 
polishing them—the myriads of human figures (the works employ’d four hundred men) moving 
about, with swart arms and necks, and no superfluous clothing—the vast, wide halls, with immense 
play of shifting shade, and slow-moving currents of smoke and steam, and shafts of light, some- 
times sun, striking in from above with effects that would have fill’?d Michel Angelo with rapture. 
Coming back to St. Louis this evening, at sundown, we followed the Mississippi, close by 


its western bank .. . 
WALT WHITMAN (November Boughs, 1888). 
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Prefabrication in Britain 
Up-to-date 

The term “ prefabrication is 
chiefly used nowadays to signify 
building methods using factory-made 
wali units substantially larger than 
bricks. The following notes only 
include systems which have been 
made public, and are confined to the 
carcass of the house. Prefabricated 
service units are excluded. 

In the years 1918 to 1939 various 
“unorthodox methods, substitut- 
ing concrete, timber, steel or cast 
iron for brickwork, were adopted in 
house construction; many of them 
were based on prefabrication. These 
systems are described in Post-War 
Building Studies No. 1, House Con- 
struction, published for the Ministry 
of Works by. H.M.S.O., London, 
1944, 2s. 

During the present war, particularly 
in the last two years, further development 
has taken place, and many experimental 
houses in different systems have been 
erected all over the country, some of them 
temporary houses, but some semi- 
permanent and permanent structures too. 
The degree of prefabrication also varies. 

1. A typical example of what may be 
called part-prefabrication is Mr. Sam 
Bunton’s Unit - Construction, Architects’ 
Journal, January 28, March 4, 1943, 
pp. 75-78, 160, Experimental Building at 
Kilmarnock. It consists of externa! wall 
units of 80 in. by 40 in. by 8 in. thick, 
composed of an outer and an inner face 
of 1 in. thickness with a cavity of 6 in. 
Both faces are made of Gypklith, a wood- 
wool and cement composition, and are 
finished with different type of rendering in 
the factory. The 6 in. cavity is used for 
the accommodation of reinforced concrete 
columns and beams, cast on the site. 
Thus the resulting building is a reinforced 
eoncrete framework, and the function of 
the prefabricated wall units is weather- 
proofing and insulation, but not loadbearing. 
The floor and roof units between the beams 
are also of Gypklith. The system allows 
a great variation in layout, height and 
elevation. 

2. An example of 100 per cent. pre- 
fabrication is the Tarran system, Architects’ 
Journal, November 18, 1943, pp. 378-9, 
and Architectural Design and Construction, 
July 1944, pp. 154-157. An experimental 
house has been erected at Hull. The floor 
units (approximately 12 ft. long by 4 ft. 
wide) are composed of a frame of light 
pressed channel section galvanised steel with 
joists of pressed steel or laminated timber. 
The flooring may be of laminated timber or 
hard fibre board. The wall units are of one 
storey height (usually 8 ft.) by 1 ft. 4 in. 
wide, having a reinforced cast stone or con- 
crete panel in laminated resin bonded timber 
frames. In an earlier form of the system 
they were of lignocrete, a composition made 
of sawdust and cement. The external finish 
to the units is waterproofed and may be of 
any colour. The joints are made with an 
asphaltic asbestos-wool jointing material, 
fixed in the factory and sealed by an electri- 
cally heated caulking tool. The roof can be 
flat or pitched up to about 12°. The roof 
units are similar to those of the floor. The 
internal wall units are of resin bonded 
laminated timber covered with plaster 
board or plywood. The lining of the 


” 


A pair of Unibuilt semi-detached houses erected as 
experimental prototypes ai Mitchell Avenue, Canley, 
Coventry. Architects: G. Grey Wornum and Richard 


Sheppard. 
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ceilings is similar. The maximum weight 
of a unit is 200 lb. The system can be 
adopted for schools, hospitals, ete. 

3. An even lighter form of construction 
is the Seco system, Architects’ Journal, 
February 17, 1944, pp. 139-140, Demon- 
stration Cottages at Chobham, Surrey. 
This is of the same material throughout : 
the whole fabric of the building is formed 
by resin bonded plywood units. All 
components of the building can easily be 
handled by two men. The weight of the 
floor units is only 3 lb./sq. ft. 

4. The emergency factory-made house 
by the Ministry of Works, Architects’ 
Journal, May 11, 1944, pp. 345-6, 349-357, 
June 8, pp. 425-9, June 15, pp. 444-8, 458, 
June 22, pp. 461-5, June 29, pp. 481-3, 
July 6, pp. 5-7, exhibited at the Tate Gallery, 
is entirely of steel, with the exception 
of the boarding of the floor which is in 
timber, directly screwed to steel sheet 
joists. The walls and the roof are in 
pressed steel sheets. The walls are com- 
posed of panels, at the joints special mastic 
weathertight seatings are inserted. Within 
the external wall thickness is fixed faced 
aluminium foil on paper, mounted on a 
light timber frame, which will make the 
walls similar in insulation value to an 11 in. 
hollow brick wall. Internally, the wall is 
lined with steel in the kitchen, bathroom, 
w.c., and hall, and elsewhere designed to 
receive plyboard or other similar wall 
lining. 

The roof has pressed metal joists at 
centres corresponding to the widths of the 
wall panels. The joists are supported on 
the internal spine wall. 

5. The main structure of the City of 
Coventry experimental houses, designed 


Top, The Churchill House designed by the 
Ministry of Works. Bottom, Terrace cottages 
of prefabricated unit construction on the LCC 
Watling Estate. Architect: F. R. S. Yorke. 
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under the direction of the City architect, 
Mr. D. E. E. Gibson, Architects’ Journal, 
October 7, 1943, pp. 255-8, consists of a 
steel frame of tubular steel in one house 
and welded strip steel in the other. The 
trusses span between the external walls 
without intermediate support. The first 
floor consists of pre-filled metal trays 
mounted on rubber pads which rest upor 
the floor joists—an experiment to provide 
a high degree of sound insulation. The 
external wall cladding consists, on the 
ground floor, of tile-faced concrete slabs 
and on the first floor of asbestos sheets. 
The complete houses have not yet been 
erected. 

6. The system evolved by the Public 
Works Committee of Birmingham, The 
Builder, May 12, 1944, pp. 383-4, has also 
a light steel frame structure within which a 
permanent house interior can be constructed 
with any suitable materials, prefabricated 
or otherwise, and which can be clothed 
either with a temporary or permanent 
covering. The temporary covering may 
be removed and replaced by permanent 
materials as soon as they are available. 
Such houses could be quickly erected with 
weatherproof outer coverings, such as 
asbestos or pressed steel, to last for two 
or three years, and then be faced and 
roofed with more pleasing materials such 
as brickwork and tiles. The steel frame 
has no internal support so that the house 
interior can be entirely changed to meet 
varying demands. 

7. The “ Unibuilding” system by G. 
Grey Wornum and Richard Sheppard, 
is on similar lines, Architects’ Journal, 
June 22, 1944, pp. 471-4, Experimental 
Houses at Canley, Coventry. Floor and 
roof members can span up to 24 ft. Floor 
slabs are of 24 in. aerated concrete, covered 
with lino or composition, but if wood is 
available floor boards can be laid directly 

[continued on page | 
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Members of British Stone Federation 


THE HOPTON-WOOD STONE FIRMS LTD. 
WIRKSWORTH, DERBYSHIRE 


and at Victoria House, Bloomsbury Square, London, W.C.1 
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NISSEN FOR LIGHT 
= STRUCTURAL STEEL WORK 


NISSEN BUILDINGS LTD - RYE HOUSE - HODDESDON HERTS - Tel. Hoddesdon 3001/3 
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continued from page xlviii] 
on the trusses. Facings are asbestos cement 
pans 4 ft. by 2 ft. filled in the factory with 
2 in. wood wool slabs. The thermal 
insulation provided is claimed tc be almost 
double that of an 11 in. cavity brick wall. 
No unit weighs more than 100 Ib. 

8. The Braithwaite Unit Construction 
system, Architects’ Journal, May 11, 1944, 
p. 848 and July 13, 1944, pp. 22-23, Experi- 
mental Houses on the L.C.C. Watling Estate, 
Hendon, designed by F. R. S. Yorke, is also a 
light steel framed structure, allowing a wide 
range of alternative material as cladding. 

9. The walls of the experimental block 
of the Glasgow Corporation are composed 
of large units of foamed slag concrete (up 
to a size of 10 ft. by 8 ft. 8 in.) which are 
steam cured in the factory and erected by 
cranes. The floors and the flat roof are 
in precast reinforced concrete. The load 
bearing external walls are 6 in. thick, the 
partitions 4 in.; the external wall is 
rougheast on the outside and plastered 
inside. 
to that of an 11 in. cavity solid brick wall. 

The nine systems show a great 
variety both in the choice of materials 
and in the method of construction. 
The framed systems allow’ the 
greatest flexibility in the layout 
of the rooms, and in the cladding, 
even after completion. These systems 
are similar in their conception and 
differ mainly in structural details, 
in steel profiles and unit dimensions. 
The opposite extreme, an entirely 
rigid layout, is represented by the 
Churchill House which excludes 
variation altogether. 1, 2 and 8 are 
based on certain unit dimensions 


The thermal insulation is superior 


which allow a flexibility in the 
design, but no alteration at a later 
date. All these systems are com- 
posed of light units which can easily 
be assembled on the site without 
mechanical equipment. On_ the 
other hand, 9 is made up of large 
units up to 25 ewts., and has to be 
erected by cranes. 

Regarding thermal and _ sound 
insulation, fire resistance,  ete., 
the performances vary within wide 
limits, but some of the systems give 
a much higher standard than the 
traditional brick building with timber 
floors and roofs. 

The esthetic qualities of the 
various designs and experimental 
structures are signally uneven. The 
only completely convincing one from 
that point of view is Mr. Yorke’s. 
Of the others only one or two can 
compete with the esthetic standard 
set by the best of the American 
schemes. The Glasgow experiment is 
a complete replica of the traditional 
brick house with rendering. There is 
on the other hand, it seems, more 
technical ingenuity at work on experi- 
mental housing over here than in 
America, and it is for this reason that 
the above notes deal with construc- 
tion chiefly. 


Cast Iron News 
The British Cast Iron Research 


Association is opening a new depart- 
ment to be known as the Building 
Uses Department. Mr. Derek Bridg- 
water has been appointed consulting 
architect. The British Cast Iron 
Research Association is a voluntary 
association of manufacturers of cast- 
ings for all purposes. It has hitherto 
operated through three main depart- 
ments, a Research Department for 
acquiring new knowledge, a Develop- 
ment Department for carrying out 
that larger scale work needed to 
apply discoveries, and an Informa- 
tion Department. The Association 
recently acquired a country house 
at Alvechurch twelve miles south of 
Birmingham with fifteen acres of 
land for post-war extension. 


Birthday Honours for Architects 


Amongst those mentioned in the 
recent Birthday Honours conferred 
by the King were two well-known 
architects, Sir Giles Gilbert Scott, 
R.A., who receives the Order of 
Merit, and Professor C. H. Reilly 
who becomes a Knight Bachelor. 
Sir Giles Gilbert Scott, R.A., was 
born in 
Beaumont College, near Old Windsor. 
He was President of the R.I.B.A. 
from 1933-35. His principal works 
include Liverpool Cathedral, new 
buildings for Clare College, Cam- 
bridge, new Waterloo Bridge, and 


1880 and educated at- 


MARGINALIA 


extensions to the Bodleian Library, 
Oxford. He was knighted in 1924, 
Professor Reilly, Emeritus Professor 
of Architecture at Liverpool Uni- 
versity, was born in -1874 and 
educated at Merchant Taylors’ 
School, London, and Queens’ College, 
Cambridge. He was Director of the 
Liverpool School from 1904-38, and 
is a past Vice-President, Member of 
the Council of the R.I.B.A. He 
was awarded the Royal Gold Medal 
for Architecture last year. 


The New Planning Bill and 
White Paper 


The Government’s Town and 
Country Planning Bill and White 
Paper on the Control of Land Use 
were published on July 23rd. The 
most encouraging thing about them 
is the high level of informed criticism 
they have provoked. If there is little 
understanding of a rational approach 
to physical planning by the Govern- 
ment, at least the outlook of the 
five Associations representing the 
local authorities, the L.C.C. and the 
City of London Corporation, who 
have produced a reasoned statement 
of their objections, appears to be 
more enlightened. The only real 
support comes from the representa- 
tives of the property-owners and from 
the Tory Reform Committee. 
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DAY AND NIGHT 
COOKING IN 
LARGE 

ESTABLISHMENTS 


@ Fifteen hundred people are catered for . 
regularly at the Knowle Mental Hospital, where 
this battery of Aga Heavy Duty Cookers is in use day 
Notice how cool, clean and efficient this kitchen is. 
Nothing that calls for laborious cleaning. The 
fires, which need attention. only three times in 24 hours, are completely enclosed. 
Heat is scientifically conserved, so that control at all cooking points is exact; con- 


sequently the makers are able to guarantee a stated low fuel quota which can be anticipated 
with precise accuracy for months ahead. 
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